Interaction of proliferating cell nuclear antigen with yeast DNA polymerase delta.
Previously, we described the purification of the catalytic core subunit of yeast DNA polymerase delta from Escherichia coli carrying the yeast POL3 gene cloned in a vector that allowed efficient expression. The basic catalytic properties of the single subunit enzyme are virtually identical to the heterodimeric core enzyme purified from yeast cells (Brown, W. C., Duncan, J. A., and Campbell, J. L. (1993) J. Biol. Chem. 268, 982-990). In this work, we investigate the ability of yeast proliferating cell nuclear antigen (PCNA) to stimulate processive synthesis by the bacterially produced, single-subunit DNA polymerase delta. Yeast PCNA was found to stimulate the full-length single-subunit yeast DNA polymerase delta and to increase its processivity. A truncated version of DNA polymerase delta, from which the NH2-terminal 220 amino acids had been removed, was prepared and similarly investigated. While the catalytic properties of the truncated protein were nearly identical to those of the full-length enzyme, neither the extent of synthesis nor processivity was increased in the presence of PCNA. Thus, we conclude that the single-subunit DNA polymerase can associate productively with PCNA in the absence of other proteins and that the NH2-terminal domain of the catalytic subunit must be intact for this interaction.